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STAPHYLOCOCCAI pneumonia is a well-recognised complication of epidemic influenza.
Chickering and Park (1919) described 155 cases, and more recently 66 cases were
recorded by Finland, Peterson, and Strauss (1942). Smaller series have also been
reported, and both the virus influenza A and the staphylococcus were isolated from
patients by Scadding (1937) and Michael (1942). It can also occur as a primary
pneumonia or as a complication of staphylococcal pyaemia.
This paper is based on fifteen cases of pneumonia, in whose sputa a coagulase-
positive staphylococcus aureus was isolated in pure or almost pure culture. Only
four of these occurred during an outbreak of influenza, Type A-prime, in Belfast
in the months of January and February, 1951. The remaining eleven had, as far
as we could ascertain, no connection with influenza. Primary staphylococcal
pneumonia unassociated with influenza is usually reported as a disease of children.
In them the mortality has been high. Kanof, et al. (1939), had a death rate of
65 per cent in twenty-three cases. Smaller series have been recorded with
mortalities from 14 to 100 per cent. All our patients were adults, whose ages ranged
from 21 to 74 years. The literature on cases which do not follow influenza is
comparatively scanty. Reimann (1933) described six complicating various debili-
tating conditions. Yet postvmortem reports on pneumonia suggest it may be
commoner than is usually thought. Gaspar (1941) found staphylococci in 38 out
of 144 autopsies on pneumonia in seven years.
The prognosis in the various forms of staphylococcal pneumonia has shown
considerable variation. The fulminating staphylococcal pneumonia following
pandemic influenza carried an 82 per cent. mortality (Chickering and Park, 1919).
Finland, Peterson, and Strauss (1942), using sulphonamides, had a mortality of
32 per cent. Brock (1945), in his thirty cases, had six deaths. Gibson and Belcher
(1951) were able to describe ten cases associated with influenza treated with
penicillin, all of which survived. In our series there was one death in hospital.
This confirms the remarkable improvement in the prognosis following the
introduction of antibiotics.
CRITERIA FOR DIAGNOSIS.
The standard of the M.R.C. for the diagnosis of specific bacterial pneumonia
is to find "the pathogenic bacteria on mouse inoculation, blood culture, culture of
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Kpleural fluid, or from the lung at autopsy; and in the case of staphylococcus aureus
predominant only in the sputum, when this is clinically consistent and cultures
from other sources are negative." Two main difficulties were found. It was not
possible to do routine blood cultures or mouse inoculation tests. Secondly, many
patients with suspected pneumonia are partially treated by their practitioner, and
are only admitted to hospital when they do not show a prompt response, so that
many sputa show no pathogens. We have made the diagnosis if the sputum, taken
immediately after admission and before therapy, showed a predominant growth of
a coagulase-positive staphylococcus aureus, or if this organism was found
persistently in spite of therapy.
CLINICAL FEATURES.
Before the introduction of penicillin, the course was as follows :-The onset was
insidious, rarely with rigors or pleural pain. The fever was of the high remittent
type, but the pulse was relatively slow. Labial herpes was rare. The patient
appeared gravely ill from the first. Signs of lobar consolidation were uncommon.
Scattered areas of impaired air entry and crepitations were more usual. These
commonly involved both lungs. The sputum at first was small in amount and
purulent. Sometimes it was pink in colour. Frank haemoptysis was rare. Culture
revealed the staphylococcus as the predominant organism.
X-ray usually showed at first areas of patchy consolidation scattered through
a lobe of one lung or both lungs. These tended to become larger and coalesce. In
the fulminating cases there was massive consolidation, usually of several lobes.
Death often occurred at this stage. Sporadic cases before penicillin therapy usually
developed cavitation. Cavities were frequently extremely large, with very thin
walls, and in the cases which recovered they usually slowly disappeared, leaving no
trace or minimal fibrosis. This supports the concept of their production by tension
(Brock, 1945). They were liable to rupture, producing a pyopneumothorax,
especially in children. Occasionally one or more thin-walled cavities persisted,
giving a radiological picture like congenital cysts.
Because of antibiotics our cases have differed from the description given above
in a number of ways. They fell into two groups--4hose who were and those who
were not gravely ill.
CASES OF MODERATE SEVERITY (Cases 1 to 11).
There were eleven such patients, all being males except one. Age did not appear
to be of significance, the average being 36.5 years, with a range from 13-65 years.
Usually the illness commenced with pleural pain, rigors, and cough, while in-
creasing dyspncea was a prominent feature in over one-third of the series. The
sputum was yellow and thick, being often tinged with blood. Most cases were
clinically indistinguishable from pneumococcal lobar pneumonia, and were admitted
to hospital after the failure to respond to treatment for several days at home or
within a short time of onset because they appeared very toxic. Two patients had a
pleural effusion when admitted and one a collapse of the right lower lobe. Herpes
febrilis only occurred in one case. No history of any definite precipitating factor
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two cases, one had tabes dorsalis and the other mitral stenosis. Two patients had
had recurrent chest infections within the previous few years-recurrent pneumonia
and recurrent empyema respectively. The latter was found to have a healed collapse
of a thoracic vertebra. The last two cases in the group may have harboured the
staphylococcus in the mouth and nose; they gave histories of a tooth extraction
two days before the onset and of a boil a fortnight previously.
Complications in these patients during their acute illness were varied. Four
cases had effusions, including the two with this finding on admission. One effusion
loculated in the oblique fissure could not be aspirated. The fluid obtained in two
was cloudv and in one definite pus. The staphylococcus was cultured in two, while
the remaining effusion which occurred in the second week was sterile. All cleared
with antibiotic therapy. Only in two patients were there cavities, and these were
only temporary. The remaining difficulties encountered were the onset of heart
failure with auricular fibrillation, where the pneumonia complicated mitral stenosis,
and the occurrence of staphylococcal abscess on the thigh after two days in
another patient. This abscess was presumably septicaemic in nature and cleared
rapidly after incision. With treatment, ten cases recovered extremely well; minimal
fibrosis and pleural thickening being the only residue in three of them. The remain-
ing patient developed three more attacks of pneumonia within five months and had
a severe degree of fibrosis. Penicillin was the initial therapy, with one exception,
and was adequate in six, but required to be replaced in four patients. Streptomvcin
produced recovery in three and aureomycin in one.
Response to treatment in these cases was satisfactory, and the course of the
disease was very different from that described before the introduction of antibiotic
therapy.
ILLIJSTRATIVE CASE HISTORIES.
Case No. 3.-J. H., male, aged 40. Eight days before admission he developed a pain in the
left side of his chest. He lost his appetite and energy. The day before he entered hospital this
pain became much more severe, and was associated with severe dyspncea and a cough. He
had had an operation on his chest in childhood of which no details were available.
On admission, his temperature was 101.8 degrees. Grunting, painful breathing was present.
The lower half of his left lung was dull. There was a pleural rub just above the left nipple.
Breath and voice sounds were diminished. X-ray film showed a pleural effusion and the ninth
right rib had been previously resected.
Penicillin and sulphamezathine were started on admission without response. Streptomycin
was given instead of the latter drug, on the fourth day, and continued for five days, during
which there was a clinical improvement. The fever reached normal in four days. Penicillin
was then given alone for a further ten days.
Paracentesis of the chest produced a cloudy fluid, from which a pure growth of Staph.
aureus was cultured. Sputum on admission and one week later showed a pure growth of the
same organism, which was sensitive to penicillin, streptomycin, and to chloromycetin. After
seventeen days' therapy only coliform organisms were grown. He had 6,400 leucocytes per
c.mm., of which 68 per cent. were polymorphonuclears. Blood culture and lung puncture
were sterile. Paracentesis was repeated in fourteen days and was straw-coloured and sterile.
There was a steady improvement in his general condition. Serial fihns showed a progressive
clearing of the effusion. After two months there were only minimal signis of pleural thickening.
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Staphylococcal pneumonia with effusion in a previously healthy man, organisms
grown from both sputum and fluid. Complete recovery with penicillin and
streptomycin. Empyema did not develop. 'rhis case illustrates the value of
antibiotic therapy.
Case No. 6.-H. McI., male, aged 65. Four days before admission he had a series of chills
and pain below the right breast. Next day a productive cough commenced. The sputum was
said to have been blood-stained. There was a history of two previous attacks of pneumonia
four and three years ago respectively.
Vhen seen, he had a temperature of 102 degrees. He was dyspnceic, but not cyanosed.
There were signs of consolidation at the right base and a pleural rib in the axilla. The sputum
was muco-purulent and, on culture, produced Staph. aureus- X-ray of the chest showed a
patchy consolidation of the right lower lobe.
Penicillin was commenced. The temperature fell to normal on the fifth hospital day. There
was a rapid improvement in his general condition. From the twelfth to the seventeenth day
in the ward the temperature rose to 99-100 degrees daily. This coincided with the development
of a small effusion which proved to be amber-coloured and cloudy. It contained a few
lymphocytes and polymorphonuclear leucocytes. There was no growth on culture. This fluid
disappeared in two weeks. The patient left hospital feeling fit.
He had three further attacks of right lower lobe pneumonia during the next five months.
These were caused successively by a streptococcus pyogenes, a pneumococcus, and Staph.
aureus. On each occasion there was a rapid response to antibiotic therapy. In the second
attack of staphylococcal pneumonia the organism was penicillin resistant, but sensitive to
aureomycin. Dental caries and chronic sinusitis were satisfactorily treated. Bronchoscopy was
carried out twice and revealed no abnormality.
Serial chest films were taken during a period of six months. Finally, the patient was left
with a considerable degree of fibrosis in the right lower lobe, with thickening of the pleura.
Tomography showed a reticular pattern of residual fibrosis. It was considered that a lobectomy
of the right lower lobe was indicated, but the patient refused permissioln.
Summary.
Staphylococcal pneumonia of the right lower lobe, complicated by a pleural
effusion. The acute attack responded to penicillin. Resolution was incomplete and
recurrent attacks of suppurative pneumonia followed. Extensive fibrosis occurred
in the affected lobe.
SEVERE CASES ASSOCIATED WITH INFLUENZA (Cases 12 to 15).
'T'here were four such cases. They all followed an influenza-like illness and
occuirred at a time when there was an epidemic of influenza (Type A-Prime) in the
city. The influenza had occurred from one to three weeks before their admission
to hospital. They had improved initially but their condition had subsequently
deteriorated. All cases were gravely ill on admission. One case had only a low-grade
fever, the temperature never rising above 99 degrees. This was a case of chronic
bronchitis, emphysema, and pulmonary heart disease, who developed auricular
flutter and heart failure during the pneumonia. Each of these cases showed an
extreme degree of prostration, dehydration, and mental confusion. They all de-
veloped central cyanosis. Signs in the chest were those of a widespread broncho-
pneumonia. These signs changed from day to day. They were accompanied by
radiological evidence of involvement of new areas of the lung. Large amounts of
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cases produced collapse of the major portion of one lung. On several occasions
considerable improvement, which was life saving, followed removal of this tenacious
sputum by mechanical suction from the bronchi. The response to penicillin was
unsatisfactory and in all cases streptomycin was substituted. One case failed to
recover on the latter but did so on aureomycin. There was residual fibrosis in all
cases, and in two of them bronchography revealed bronchiectasis. One of the latter
died at home five months later after several further attacks of pneumonia. A female
in her sixty-fifth year died in hospital.
ILLUSTRATIVE CASE HISTORIES.
Case No. 14.-M. J. C., female, aged 38. For some years she had suffered from chronic
bronchitis and had been under observation at a chest clinic. Two weeks before admission slhe
developed influenza. Her recovery was incomplete and she was confined to bed by weakness.
Three days before admission she experienced a severe pain in the left side, with an increase
in her cough and sputum. The latter was described as "brownish."
On admission, she was emaciated and extremely cyanosed. There was well-marked dyspnoea
at rest. Her temperature initially was 100.8 degrees. She was dull over the lower part of the
left side of the chest, anteriorly and posteriorly. In the same area there were fine crepitations.
At the left base there was an area of bronchial breathing and there was a pleural rub in the
left axilla. There were also crepitations at the right base. The sputum was muco-purulent.
Culture revealed a pure growth of Staph. aureus. She had 14,900 white blood cells, of which
86 per cent. were polymorphonuclear. X-ray of the chest showed that the whole hemithorax
was opaque. The mediastinum was displaced to the left. It was considered that the left lung
was collapsed.
Bronchoscopy was carried out and mechanical suction produced thick tenacious sputum.
There was considerable improvement in the patient's general condition following this.
Penicillin was given on admission, but the staphylococcus proved to be resistant to this
drug. A course of streptomycin was then given, with a good response.
Serial X-ray films showed considerable re-expansion of the left lung after suction through
the bronchoscope. The signs did not completely resolve and fine crepitations were still audible
at the left base on her discharge. It was obvious that resolution in the left lower lobe was
incomplete. Pneumonectomy was considered to be indicated, but the patient refused her
consent. This patient had three further attacks of pneumonia within a few months of leaving
hospital. She died at home in the third of these.
Summary.
-A case of acute staphylococcal pneumonia occurred in a chronic bronchitic subject.
It was complicated by collapse of the left lung due to tenacious sputum. Mechanical
suction was of great benefit in the acute phase. Drug resistance required
streptomycin and, despite response to this, she was left with extensive lung fibrosis.
Later she had two recurrences and in one developed a bronchopleural fistula.
Pneumonectomy was declined by the patient, and she died from a third recurrence.
Case No. 15.-S. J. K., female, aged 64. There was a history of influenza, with fever and
generalised pains in the body three weeks before admission. She made a poor recovery,
developing dyspncea, a copious yellow sputum and pain in the right chest on deep breathing.
Treatment with a sulphonamide had no effect. Five days prior to admission her general
condition began to deteriorate. She became confused mentally and had copious sweats.
On admission, she was extremely dyspnoeic, with fifty respirations per minute. Her pulse
rate was 124 per minute and her temperature 98 degrees. Moderate cyanosis was present.
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LDullness was found at the right base and the entire right chest was filled with coarse rales.
The trachea was deviated to this side. There were crepitations at the left base. The sputum
produced a pure growth of Staph. aureus sensitive to both penicillin and streptomycin. iX-ray
examination was not possible owing to the weakness of the patient and her mental confusion.
Treatment with penicillin was commenced. After the first two days the temperature became
elevated to 100-101 degrees, where it remained in spite of change of therapy to streptomycin.
The sputum became more viscid and the general weakness of the patient prevented active
expectoration as well as postural drainage. She died on the fifth day, having had three mega
units of penicillin and 11 grm. of streptomycin.
Summary.
Post-influenzal atelectasis, involving most of the right lung, with superimposed
infection by the Staph. aureus. Toxaemia was profound. Death appeared to be due
to obstruction of the airways by thick viscid sputum. In retrospect, bronchial
suction and the use of atomised hyalinuronidase and streptokinase would probably
have been useful.
DISCUSSION.
Staphylococcal pneumonia complicating influenza still remains an illness of great
severity, and our small series all were gravely ill. Previous chronic bronchitis was
of poor prognostic significance. The effects of obstruction of the bronchi by purulent
sputum with subsequent anoxia, and collapse of a major portion of the lung, was
a predominant feature. General weakness and toxeemia made the management of
these patients extremely difficult. Mechanical suction, although dramatic in its
effect, was a major procedure, with the inherent difficulty of passing an endotracheal
tube blind in a conscious and distressed patient. Through this tube a bronchial
catheter was passed attached to the suction pump, and it required frequent clearing
owing to thickness of the sputum blocking the lumen. The final mortality, with
only one patient alive after a year, was high. Survival of the acute illness with
damaged fibrosed lungs was followed by bronchiectasis or by death after further
pneumonic episodes, or death from the development of right heart failure with
suppurative bronchitis.
In the series of patients who developed staphylococcal pneumonia without pre-
ceding influenza, the outlook was much brighter. Most made an eventual complete
recovery, while the remaining quarter were left with some residual fibrosis.
Recurrent pneumonia was only found in one case. Antibiotics would appear to have
overcome the infection in these patients. Penicillin was usually sufficient, although
streptomycin was required in some and aureomycin substituted in one case. The
response to penicillin must be kept closely under review, and the onset of drug
resistance anticipated if the response diminishes. With antibiotic therapy the
differentiation of staphylococcal from other pneumonia was not usually possible on
clinical grounds. Some treatment outside hospital had, in most cases, been given,
and the main finding was that the response had been slower than anticipated. It
was probable that the dosage of penicillin given in the conditions of domiciliary
practice, while sufficient to overcome the usual more sensitive pneumococcus, was
insufficient to cure, but did modify this type of infection. Patients treated for over
a week before admission were found to be those requiring streptomycin or aureo.
mycin, and an increase in penicillin resistance may have occurred. Antecedent
32factors of significance were only found in half this group, and it is probable that
many more cases of staphylococcal pneumonia occur than the literature would
suggest. Purulent effusion was the commonest complication, but cleared with
medical treatment. Cavity formation was only seen in two patients, and was of a
temporary nature.
SUMMARY.
1. Fifteen cases of staphylococcal pneumonia are described. They constituted
approximately 3 per cent. of all pneumonias admitted to hospital.
2. In four patients the infection complicated epidemic influenza. All these patients
had a very severe illness. One died, while the remainder had residual pulmonary
fibrosis.
3. Penicillin therapy was successful in 40 per cent., but had to be replaced by
streptomycin in 33 per cent. Aureomycin was used in 20 per cent., and it was
curative in one patient whose disease was resistant to both the preceding anti-
biotics. It is probably the treatment of choice.
4. A serious complication is bronchial obstruction by thick tenacious sputum in
debilitated patients. Indirect bronchial suction is indicated, and gave dramatic
relief in three cases who appeared moribund.
5. The condition remains a serious illness, although the mortality has been greatly
reduced by antibiotics. Six cases had some residual fibrosis or bronchiectasis.
Two of these had further attacks of pneumonia within a few months.
It is a pleasure to record our thanks to Dr. V. D. Allison and Dr. N. Ainley for the
bacteriology, Dr. H. McDowell for the radiological work, and to Drs. T. A. Kean and
J. C. Davison for permission to publish some of the cases.
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M'STAPHYLOCOCCAL PNEUMONIA
Film I.
Case 13.-Residual small cavities with surrounding fibrosis
in left lower lobe.STAPHYLOCOCCAL PNEUMIONIA
Film II.
Case 14.-Fifteenth week. Collapse and consolidation of left lung.